Introduction
In a previous study we reported that the capability of the preimplantation horse conceptus to synthesize oestrogens resembles that of the pig conceptus at comparable stages of gestation (Heap et ai, 1982) . In horses and pigs, maternal recognition of pregnancy occurs at Days 11 and 14-16 after ovulation, respectively (Dhindsa & Dziuk, 1968; Hershman & Douglas, 1979) . Definitive attachment or implantation has been identified at Days 18 and 42, respectively, and placentation in both species is epitheliochorial and noninvasive, although cells from the annulate chorionic girdle in equids invade the maternal endometrium at Days 36-38 to form transient gonadotrophinsecreting endometrial cups (Fig. la; Allen et ai, 1973) . The results of the earlier study showed that aromatase activity in the extra-embryonic membranes of the horse conceptus is highest in the chorionic girdle > trilaminar omphalopleure (allantochorion) > bilaminar omphalopleure (choriovitelline membrane) (Heap et ai, 1982) and this study has now been extended to examine another equine species, the donkey.
The question of whether aromatase activity is influenced by the maternal uterine environment was addressed by use of a transferred donkey-in-mare pregnancy. A feature of this extraspecific pregnancy, but not the reciprocal horse-in-donkey pregnancy or other between-species equine pregnancies, is the complete failure of the donkey chorionic girdle to invade the recipient horse endometrium at the expected time of Day 36 (Allen et ai, 1987 (Fig. 1) . Embryos recovered from 2 Jenny donkeys on Day 7 were transferred surgically into the uteri of synchronized recipient mares as described by Allen (1982 
Results

Donkey and horse conceptuses
The results showed that yolk sac, chorionic girdle and allantochorion all possessed aromatase between Days 30 and 43 after ovulation in donkey and horse conceptuses (Table 1) .
In yolk sac, the incorporation of labelled androstenedione into phenolic compounds remained constant with increasing gestational age in donkey tissues, but it increased slightly in horse tissues from Day 30 to Day 43. Oestrone and oestradiol-17ß together accounted for 86 and 54% of the total amount of radioactivity recovered in the phenolic fraction of the donkey and horse yolk sac tissues, respectively. The amount of radiolabelled oestrone or oestradiol-17ß formed from
[3H]androstenedione was significantly greater in the donkey than in the horse (P < 0001). The ratio of oestrone:oestradiol-17ß, however, was not significantly different in the two species (donkey 1-14, horse 1-75; Table 1 ).
Chorionic girdle samples were available only up to Day 35, before migration of this tissue into the endometrium. There was no evidence for any increase in the formation of phenolic compounds during the period of study in either species and in the horse the total amount of phenolic com¬ pounds formed did not differ significantly from that measured in the yolk sac incubations. In donkey, however, significantly more phenolic compounds were formed than in the horse. Oestrone and oestradiol-17ß together accounted for 93 and 72% of the total amount of radioactivity in the phenolic fraction in donkey and horse tissue incubations, respectively. More labelled oestradiol-17ß was recovered from this tissue than from yolk sac incubations in both species, and the ratio of oestrone:oestradiol-17ß was significantly less than unity (donkey 0-50, horse 0-43). There was no progressive fall in aromatase activity up to the day before invasion of the chorionic girdle into the maternal endometrium in either species (Table 2) .
In the allantochorion, there was no increase in the amount of phenolic compounds produced over the period of study in either species. In the donkey, mean values for the amount of oestrone and oestradiol-17ß were within the range found for yolk sac and chorionic girdle, but, in the horse, significantly less of these compounds was produced. Oestrone and oestradiol-17ß together accounted for, respectively, 84 and 20% of the total amount of radioactivity found in the phenolic (116) allantochorion, but the difference was not statistically significant. A similar quantity of aqueous-soluble compounds was formed in all three tissues, but signifi¬ cantly less was produced in incubations of donkey than of horse tissues (Table 1 ) . Analysis of these compounds showed that conjugated forms of oestrone and oestradiol-17ß were present, but the maximum concentration was < 10% of the unconjugated steroid and in most cases much lower.
Extraspecific transfers
The results showed that, at Days 36 and 42, the amounts of phenolic compounds formed and the quantities of oestrone and oestradiol-17ß resembled those found in the nontransferred (intraspecific) donkey conceptus, rather than in the horse conceptus (cf. Tables 1 and 3 ). Oestrone and oestradiol-17ß together accounted for 82 and 83% (2 animals) of the total amount of radiolabelled (Hoversland et ai, 1982) and that catechol oestrogens stimulate prostaglandin production in preimplantation rabbit blastocysts and endometrium (Pakrasi et ai, 1983 (Heap et ai, 1982) . In donkeys, on the other hand, aromatase is similar in all three extra-embryonic membranes. With respect to the chorionic girdle, there was an indication in our previous experiments that the conversion of labelled androstenedione into oestrogens declined as the time of migration approached. This aspect was reexamined in the present study, using weights of tissues kept within close limits to minimize the effect of decreasing amounts of tissue around the time of migration. The results showed no evidence for the decline in aromatase before migration suggested previously. Production of phenolic com¬ pounds, and of oestrone and oestradiol-17ß from labelled precursor, was also maintained in the donkey-in-horse chorionic girdle. It seems unlikely that the failure of transferred donkey chorionic girdle to become invasive is related to the persistence of aromatase activity, since chorionic girdle migration in normal intraspecific pregnancies is not preceded by a significant decline in this enzyme. The biological significance of such high aromatase activity in the preimplantation concep¬ tus of species such as donkey, horse and pig remains elusive, but it is clear from the present exper¬ iments that it is unrelated to the failure of the donkey-in-horse pregnancy model.
